In our report we describe the structure of DddQ, a dimethylsulfoniopropionate (DMSP) lyase, and its catalytic mechanism of the DMSP cleavage reaction (1), and we thank Tawfik et al. for their comments (2) on our paper.
Tawfik et al. (2) argue that there are no data supporting the claim that DddQ mediates DMS production in Ruegeria lacuscaerulensis ITI_1157, Roseovarius nubinhibens ISM, or Ruegeria pomeroyi DSS-3. Todd et al. reported that both strains DSS-3 and ISM could convert DMSP into DMS (3). Todd et al. also showed that addition of DMSP in the medium significantly induced the expression of dddQ in strain DSS-3 and that dddQ knockout significantly reduced DMS production (3). Ruegeria lacuscaerulensis ITI_1157 also could produce DMS at a rate of ∼12 nmol·mg protein −1 ·h −1 when 1 μM DMSP was in the medium. Although we did not measure the induction of dddQ expression by DMSP in strain ITI_1157, the recombinant DddQ from strain ITI_1157 obviously could catalyze DMSP cleavage to produce DMS (1).
Tawfik et al. (2) surmise that DddQ might not be a DMSP lyase because the estimated k cat /K m of DddQ is too low. We recently measured the kinetic parameters of DddQ, showing that the K m is 21.5 ± 6.8 mM and the k cat /K m is 46. ·s −1 (5). Therefore, it seems that high K m and low k cat /K m are common for the enzymes involved in DMSP catabolism in bacterial cells. Because DMSP is an important osmolyte in marine bacterial cells, it is likely that DMSP is catabolized only when its concentration exceeds osmoprotection requirements (5), thereby resulting in the high K m and low k cat /K m of the enzymes involved in DMSP catabolism.
In conclusion, we believe that DddQ is a DMSP lyase involved in DMSP catabolism in marine bacteria. Because dddQ is one of the most abundant DMSP lyase genes in ocean bacterial metagenomes, DddQ should play an important role in bacterial conversion of DMSP to DMS.
Regarding the structure of DddQ, Tawfik et al. (2) surmise the ligand in DddQ may not be a 2-(N-morpholino)ethanesulfonic acid (Mes) molecule and the ligand in the Tyr131-Ala mutant may not be a DMSP. This finding of Tawfik et al. could not be the case given the conditions of our experiment. The molecule in DddQ came from the crystallization buffer, which only contained sodium chloride, Mes, and polyethylene glycol 2000 monomethyl ether (1). Based on the electron density map of DddQ and the experimental conditions, the molecule in DddQ could only be a Mes. In addition, Mes was an inhibitor of DddQ (1). Furthermore, the Tyr131Ala mutant was crystallized with the above buffer plus DMSP. Despite the low resolution of the mutant, it could be shown that the ligand maps in DddQ and in the mutant are different, and DMSP fits better than Mes in the mutant. 
